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A Ab3le] Arst B ITAYol F43 2eEdte] wel LCD(Liquid
Crystal Display)®} 22 txZdo] #|lF9 oo AHEHoz2 Frhsta
Aow o]t A W Fo fxaEgo] HI|Ee BAE FoR o
ATHEAAD 9 391, 2010). = ¥ H=EHo] & dF= grtolEd AlFE
of FAEY FRFow A sl HFEHL UAAN o= HaZE o]
o] Zetxg Alojxst 55 Zodd T AFEEol 7t

= A9 LCD Hd & diye v B a7ho R Qs

olr
o,

ddol dt AR Hagse AVENA By MAAD A
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2Fdo] AFY FHAFAA dy AEHE AAYD AdFE FA O ASE
(Indium Tin Oxide, ITO)> Y& # o] Ao oIz Qs 1

% Z7bsta 9t (Zhang et al, 2017). A Al A A AAE =
ol’to] ITOE Aitsh=dl &4uH| =i i, ITOMMA 7HE B F& AA3F
=9 A aze] el T&o) A Il A= LCD o
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Fol A& 3)FHA £ drh(European Commission, 2015; ©|3]W 9] 4
o1, 2010).
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o} 3o BHEy AFEo JPFHu o LCD HEERE AFS &
2] R 3ot BEd A obd g Ao (S ¢ 391, 20105 ©
3wl 9] 491, 2010; 2008; Park et al., 2007). wehA = f=ZHo] A=
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1. LCD(H A dz=F# o]l g o 3

1) d=Zdole A9

sk 4= 9l PDP(Plasma Display Panel)?t OLED(Organic Light
D

iodes) & A yaEdole AAEFS & 5 gl Hr9

o] A2 1966 SR AHE LGAAHOlA 4w By TVel F2=
CRT(Cathode Ray Tube) TVE =ul HEx=Z A 2 ®HF3H A5tV
AlZEEG AL, H f 22 olE A OLED, Flexible Display 52 AW
taEgolrm o] o] vepvtal Qv

Hy gxaZFdols Bgte#EY g2 LCD, PDP, OLED 59 tZ2=Z4d
o5 EA3tE &ofdd, dd =7]d PDPF LCD7F Wi 724 44
stttk 44 A3 PDP+= A4 R4, §HE5% solA LCDEY 53 4%
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1) A ty2Z#e] 298 &3 : LG OLED light(Luflex), www.lgoledlight.com

_4_



=
(e

R4

-

1= 3%
=

k)

A WA LA o
F T
EHA A AY A

o

&
[e)
t}. LCDE A7)

1

0
pad

=~

3

Hl

2 FA4 5o 9o ITO

SRR
90 wt2%°] InyOseF 10 wt2% 2] SnO=2 T4 ¥ AEZA 7HA] %

-
hu
[©)

= X
=
o

.,
5=

LCDe}

=
g =2
= =

=

=

=

A A

ol %
&4

Aol kA

LN
-
T

"_

13

39
A

ol
-1
KR
=

¢}

3], 2007).

w2}

A+ O. Lehmann©]

3

%

1.

kel
o
L
L

A
%
B, ITO(Indium Tin Oxide)

LS
)

3
T

18881 2~ E g o} F. Reinitzerdt
=g
A
)-8
ré

2
=

kel
-
=

1

o)

Z 9l o]

g

A

2) LCD 329 dgg +x
2

ol

ol
=

y -
]_

b

al

o]
. A
g]':

g

540

wh}

il

A

T

o
pad

ol ITO

d, 835, 2012). o]

t~Zgo] A

1
T

led ITO

°©

]

o
1l

oA 3

sqow

=
[€)

"
e
<)

=

B
o

Ar
k=t

W of
T
n 3

0
g

)

0

=

A7 = A

il

2

G, @Fade] Hbel viga gatel



it

g gastsd e Hge A4 UaEdel Age wan e AFe

il

FAE Mg Be APFe FOoR Astel ITO AeAS 2e 27 A
Aoe¥H F H4 % Agsel B A7k AU

74

4

__. LCD monitor

Polyethylene terephthalate (PET)

Cellulose triacetate (CTA) (* Polarizing film — s .~ ITO film
Polyvinyl alcohol (PVA) Glass substrate —>__ Alignment layer
Sealant =~ Liquid crystal

Triphenyl phosphate (TPP
phenyl phosphate ( ) Alignment layer
ITO film

Color filter

Spacer
Glass substrate

Polarizing film

a9 2. LCD #Hd 9 +x(Ma and Xu, 2013)
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AES YdAHE 499 F5U4E dA7|E+F In, 1863 U9 F

Reich® H. T. Richter7} @As gt 158 945L A%357] Y5ty =9

Azt A o] QlFES A AAASRE o 50 T 200 ppbe] FE=E wiEo]
doll AHEH = Ee GdFodA dofA7HH= okd(Zn), &(Cu),

A (Fe), ¥4(Sn), HZANI) 3 @(Pb)e] Fstd=/FAFES Adst= A
T WAstE ZHFEResidue), Fume, Dust, Slag % Slag Az A 7A7]
(Dross)E A sl= HFAGdA ZE(Ga), =(Ag) 2 F(AwFH A FAatsEe
FElE AN i d 9 291, 2015). o] F 7HE & H &S AAE
T AL ofd A-AANA FAER dojA = AW (Li et al, 2015 A<l
, ol ofd mMAFS 2R dw WEAESE FHY F Ao v=Ad
27F 20189 FAFSE FAOl o5t 20179 7l ofd WA RS S5

o 1

Lo,

ol

ZA}
T, 05 o2, ofde H AA wigHe 23% Eolil, A=k
371 oz wjgwe shedsE 10 T 209 AR dHz it =9
AAH oz s = dFe] $& o 720 EolH, T3] 310 &, St
7F 215 Eo 2 1, 2912 FAAHATHUSGS, 2018).
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Amount of indium
rerinery production (ton)
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-Indla
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- China + Other Countries
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- Unlied States - Canada
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2% 304 AA ok mgere] #rbd &, 20189 7]F
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250 |
200 t
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100 G
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2) AFY T8 R EAFA SFHAAM AL L DoAY

21712 B WA B TVe 22 1Ad gaFdolrt A3t
LCD, OLED® #Z2 24t t =& o7t &g JFomA faEdo] AgS
HS Ak daEdol kel dHgith= e FH d50=2 A&

7b Eoldts Ao, o= ARHor g Fad

AA Hz=Fdol NS AL AAAE Holw 2023+ 1,2219
9o ftEE Adan thEhEE7E9, 2017, AQE). FhE o xEe

of A AE ZWelAE 201295 20189 w774 ol Bt A

& 45 % oo E AA 1995 At Atk LCDe A9 T3 EF
FAR T AU AZEele LGUAZEY ] 2 /YES OLED #&
S G35t AA AGAA 95 ddsteEa =gata vk 2 73
¢t OLED A% A& A9 d=to] At 95 % ol HFH&S Ho
I AT Y =Y o] E 3], 2018, ARG, o9k e vixaZH o] AFY
of A&7 AS AdlAe AY g 44 A fde] e dF FH

2010; Cossu and Williams, 2015).
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2015). &3tEQl AotAM 3 e 1A Ao AP FAEE QE
= Adstes A 95 7 de dEY 4 "= 1 7 100 ppm B =<1
el LCDol & Alxd ik, 3]AF A% Sol whek 100 ~ 400 ppme] <1Eel
5o AdrvF(Alfantazi and Moskalyk, 2003; Rocchetti et al., 2015, A <1-&).
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1600 - 80.0%

1,423 1,442 1,456 1,457

1400 | 125 1AM 1,356 L 70.0%
1200 4047 60.0%
1000 | 50.0%
800 | 40.0%
600 | 2 30.0%
200 | - 20.0%
200 | 10.0%

0 L 0.0%

2016 2017 2018 2019 2020 2021 2022 2023

s LGD === QLED =-»= QLED H|=

N

a9 5 faEYel AY AR(FAE /w9l o)
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E 1w 7bE daFdel A A& (39 0 %)Y

= 2012 2013 2014 2015 2016 2017 2018 K

Eis 50.7 447 42.8 45.2 45.8 44.4 41.9

o v 25.7 28.1 28.8 24.6 21.3 19.5 20.0

A 14.6 155 15.0 154 14.3 14.1 12.8

Cl 8.2 10.5 12.5 14.1 17.6 21.0 24.1

71 B 0.7 1.2 0.9 0.6 0.9 0.9 1.2

6) A @ g =Sl A A, 2018, AAE
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201;'0.3-30. ‘Dﬂ 14 A D82 x250 ;.!-Ooum Pl l ) 201230 "19” A Dﬂ 3 ﬂSO 3000m
a9 6. LCD W ITO =9 SEM #4 oJnx a) LCD ¥ 4=
= H, b) = F(Yang et al, 2013)
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2) € 13FZ% (Solvent Extraction, SX)

R=3
1960 A th5-E o] Fo] x| 7] Al 23 th(Paiva, 2001). &wl33& A AM&3E F
A= Avtgt F5o e selectivity? 7} th27] W&o #2345kt
&of wet 29} & st FEAE AFE S of gt

FE&A el FF+= D2EHPA, Cyanex 2729 #& A FZ& A9 Adogen
283, Alamine 3367 2 7] FZEA, TBP, TOPOS %2 T4 F=A
LIX 63, LIX 849} 22 AeolE FE4] To] Uk °f &

AFol wste] selectivity7} £tha ¢H A FEAZR T2 2ol
(Wang and Lee, 2013).

g =d25EH Y gdorw A= F duw 2Y-IFE f8d
D2EHPAE FE=A= &wFE3 A5 =4 D2EHPAE kerosene®| 2]
Asto] AbgstE A9 D2EHPASH v & F54 e vdd 34 119
FE B85 vu-FANstE AR Us Ak

Aol A9+ Ruan et al. (2012), #HAIF, o3k (2000), Li et al
(2015), Virolainen et al. (2011), Pereira et al. (2018) <] AF+7F B ¥ 3]
ow, F2 D2EHPAS 3|4 H&S WH3A7IH F& &&& Husith
T2kl A9-= A FEFA1Q D2EHPA, Cyanex 2729 A#HE FEA4|

o

X

LIX 984 59 % &85 vluwst= 45 (Lupi and Pilone, 2014), 4
Z ¢l TBP9F ofiA F&#121 TOA, TEHA, Aliquat 336 59 & &%

S wusteE AS(o)wrs, okF# 2015), M FEA Cyanex 923%

_u

ooy

DGR 927t Hoh it ARE §uiFEeel BH F&

tlo
i

oA oW, BeE 909

s F Uve FEAV AF 55 S selectivity7b =T



Kerosene, Toluene, n-Hexane, Xylene %ol 3439 o,

AnE BAG
3% (Gupta et al, 2004), Zelo]E FEA¢ LIX 973N& F=AZ ALES}

o

= 4% (Alguacil, 1999), Sodium Tripolyphosphate(4F12F U E &, NasP304)

S FEARE AFEEE 9 (Jiang et al, 2011) So] ®uEt

feed solution + solute(s) extract + solute(s)
w
S N —p

raffinate

solvent

8) 13 %A : https://upload.wikimedia.org/wikipedia/commons/d/db/Solvent_extraction.jpg
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1. 35 4%

1) A& 2 A £H]

= dgelM s H "gaEde] 8 2aferiY augsd dee A
=9 HHxde 27 A Jdw AEFe M 2 s vA= deE F

7] 98k ou] AYS FaEt. & Ao 2= Hydrochloric acid (HC,
36,5 ~ 38 %, J.T.Baker, ACS), Sulfuric acid (H,SOs;, 95 %, DAEJUNG,
GR), Nitric acid (HNOs;, 69 ~ 70 %, J.T.Baker, ACS), Acetic acid
(CH;COOH, 99.5 %, DAEJUNG, EP)9} 2 4 71A] 2F& Al&3 )

=
=
3-neck ZetA~AE A AW E ARSI, A& &4 AFew 3

=]

B

AE = s BAE] s HEE 2AY dHdeE AHEsT 2 &
= A

_18_



Overhead Stirrer

Condenser

3-neck
Round Bottom Flask

Teflon Impeller

1

Heating Mantel

_19_




4E 4P AF $99 B, AF 99 FF, AF 2ag 27] 59
% 3 7H0% WER sol Q¥ §E¥e wWaE Lolnnd Hdd BE
goe] FE We zAME 1 T 4 M9 HCIE AHgatglon, 4% &

THF W3 2HgNAME HE 902 HCL H.SO,; HNOs; CH;COOH 59
4 74A ) 2be AgETh ~AW A7) WS 2ANNE E 4 74H 279

Mz uE dls AFEST AAR e A 23S % 2 7 39 yEY

& 9o 49 s 27

=

=]
Do
il
o)

Experimental Factor

HC1
Concentration 1 2 3 4
(M)
Acid HCl H.SOy4 HNO3 CH3;COOH

Size of Glass
22 X 1.2 1.0 X 1.0 0.8 X 06 < 0.8 X 06

Cullet(cm)

_20_
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Factor Range
Acid Concentration(M) 3
Size of Glass Scrap(cm) 1 X1
Leaching Temperature(C) 75
Leaching Time(h) 2
Agitation(rpm) 400 ~ 500
Solid-Liquid Ratio(%s) 50
Drying Time(h) 24
Drying Temperature(C) 25(7%=)
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(2) # "g=sddel

e

N

Goal
H
Ho
o
olo
N

ot

- 2] 229 50 g, 1 75 M HCI &9 100 mL

e

N

T
i
o
Gl
olo
A

o

}

=]
gl

SLITA

[ex]
=

100 mL

< 08 X 0.6), 3 M HCI &< 100 mL

(3) 75 CelA 400 ~ 500 rpm &= 2 A[ZF &<tk 7}

(4) 74

Q ol

[¢)

- 8 2323 50 g, 3 M HCI, H,SO4, HNO;, CH;COOH

- frgl 2329 50 g(22 X 1.2, 1.0 X 1.0, 0.8 X 0.6,

o
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2. 35 A3 49

D AAY - 2 73 &4

M, ANFA 7 dEF MR, AR 4 X 4 cm9¢ gaZgo]l sd g
300 g A3 AA FAE ] = 150 T 200 mLE WA AW ¥
2

3 ol B9 JAE AFAAL. B} B F oAAE o] gahe] 22

Axy et AR olgshel AW Urga, A9 A4S A of
o = 40 G ® 49 1, 20 At Az 2494 $e Avd 2

2age A=y A% BHoR AgsRa, o % dojzl 2=
G woluA AL Aol ARARAL. LU BEL A1§ 3]
st ASoe B9 A(Jandd #d FE 30 g2 ¢F 100 T 150 Y =

2 93 8 ®ol B WA Wo] BuA %9d Fu fel 23

4
jaic)
=
flo
i)
M
A
o
[>
H
re
o
[
M
ol
rlr
9

& LhEbd Aot

9) Zhang et al. (2017)9A &= LCD #ldS ZA A ¢a F2oA 4 X 4 cme 2719
Hd FEE 229 wRkE 9 HCIZ HESe WHS st o, o] AFe =1
= S|

S 2439 LCD AY §d AFANE 712, 2 4 X 4 cm
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% 4 ¥ gaZgo] 8 23S AV|EE BF Al AFES
A e A7
ASTM E11 Aperture (mm)
No. 7 2.8
2 No. 12 1.7
No. 18 1.0
4 No. 30 0.6
5 No. 50 0.3
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Glass Panel (4x4 cm)

F

L 4

ASTM E11 No. 7 (2.8 mm)

L

residue

Y

ASTW E11 No. 12 (1.7 mm)

+ Sample A

¥

ASTWM E11 No. 18 (1.0 mm)

L

Sample B

¥

ASTHM E11 No. 30 (0.6 mm)

L J

Sample C

k

ASTW E11 No. 50 (0.3 mm)

¥
=ample B = 0.3 mm

L J

Sample D

EEBUER P I EEEER S
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2) ANlg 2 Ak FH]

EATAE o gaZdel fe cagonry iT5d AFS I
Zo A4 2709 doluy] fatel 19 107 2 B AL AH qL
Sample B " E 4 7}x 279 §g ~aRe 1F A4 AL A%

4ol © 2= Hydrochloric acid (HCl, 36,5 ~ 38 %, J.T.Baker, ACS),
Sulfuric acid (H.SO4, 95 %, DAEJUNG, GR), Nitric acid (HNOs;, 69 ~ 70
%, J.T.Baker, ACS)¢} £ 3 714 A4S 5 M9 F==2 3|A 35t AL&35}S
o},

3) 248 ZA

Ato g Qe BAHE AL wAE ] YA HZSE AA JAHE AL
A =l = ~
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3 th. Swain et al. (2016)
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43 499

6. 1=

5] Z7(Swain et al.,, 2016)

Factor Range
Acid Concentration(M) 5
Leaching Temperature(C) 75
Leaching Time(h) 2
Agitation(rpm) 400 ~ 500
Solid-Liquid Ratio(%) 50
Drying Time(h) 24
Drying Temperature(C) 25(7%=)
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(1)
(2)

(3)
(4)
(5)

6) 3

82 A9 A4S 1Y 9c9 Zo| B
g gaZde] e fe 239 50 gt A& &

- A9 1,5 9> 1.0 mm ==, 5 M HCI, HSO,

HNO; &< 100 mL

- A% 2 6,101 > 06 mm =723, 5 M HCI, H2SO,,

HNO; &9 100 mL

- A% 3 7 11 : > 03 mm =23, 5 M HCIL HySOy,

HNO; €<} 100 mL

- A4 4,8 12 : < 03 mm =32, 5 M HCl, H,SO,,

HNO3z &<} 100 mL
75 CelA 400 ~ 500 rpm &= 2 AIF EF 7E 2

e ¥ goe ABFeld BHY

ol

ZHE § 2395 25CHE=2)A 24 A3t st A=
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3. &Mi+= 4¥
1 A& R A £H]

Bl AA Ay B4 dAdeln ud $AEAL Fil AFS
s8] 9@ Nz ATEA, A 9Ae AF A5 FA Fo AN T
4 e A%

R

22 ARG

=
of © 2 = Di-(2-ethylhexyl)phosphoric acid (D2EHPA, 95 %,

il
2
ofo

=
e

N
o
h=)
o
ol
)
i
>~
>,
oo
ol
ol
2

13, 34 A &Aoo 2= Hydrotreated kerosene

(ESCAID 110, 100 %, @&ntolda)S AF&3stth. Sodium hydroxide

>

(NaOH (bead), 97 %, DAEJUNG, EP)S 10 M 890z vtE5ojx] oA

o pHE A= A8

2) 48 ZA

=437l A8l A pH MeterE Attt vl2v g wie} 28 wxb7] & A}

gkl Agol AR B A3} FEA B 3L o] FA ¥

= =]
0T 4 5 RS 39
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Reaction Chamber
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Magnetic Stirrer
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o

213 %A (Pereira et al. 2018 ¥ &)

Factor Range
Reaction Temperature(C) 25(Room Temperature)
Reaction Time(min) 5
Agitation(rpm) 800 ~ 900
A/O Ratio 1
Diluted D2EHPA Ratio(v/v %) 20
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28 AT EY FAZA AF wWHe tgey ga, FEAE 20 viv %,
A g93 O g8 Byn] 1 12 E%3Fo] vk A 7
(1) pH " g 4
(2) 34 HAY =7] A= A
(3) vjF& A8 A= 29 12.a9 Zo] AH
(4) 34 94 100 mLE WA ATH 10 M NaOHE AF&3t AAE
- A% A~E:pH -05 0,1, 2, 3
(5) A2o)A 300 T 400 rpme = 1 A 7F FoF wuk W ook 3}
(6) 10 M NaOHE At&3sto] 232 pH =4

=

(7) =4 100 mL #7} ¥ 800 ~ 900 rpme.2 53k wkg
(8 wE AN E Abgatel A Folst O §o 2

- BEatE B ABFo|S o] &3le] MR 4]0]A

A

(9) &8 & A & pH 374 3 ICP £4

9Y 128 AF A5 B4 Ao zRH AF §uFE 2F A4S AA
3 ebd Zlolt,
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c. A/O separation

a4 12, dE Fe A

_36_



49 A% 2 13

V.

—

;AD.
o

U

p—

0

p—

0

i

o

#e) 22

3T

= o]

E S

1
e

A ol A

=

K

ol
X

N
"
‘_a
o)
N

e

B

o iz} 5

ok

=

=

=

H 5}
7t2 1 em X A2 1 cm

-
T

2] ~=ge] A7

174 M=E H3A 7| ¢

=
TEE

o

§ el

dr

oo
<

A

—

_ZU

o]j_r7

= A8k

Ao
hl

0SS

=

el

A

—

_ZD

U

p—

0

)

o
Godl

1

o}

o

do
A

X
ol
ae)

TH

] 71 ppm, 3

W 69 ppm, 2 M <
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FE= HCl, H,SO4 HNO; CH;COOH= W3hA| 717 9

o %
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f2 2age 2e Aw
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o

<
el
T
il

H.SO; ¢ v 78 ppm, HNO3 ¢ wl 50 ppm, CH3;COOH < uj 27 ppm &%

A YERSE T

=
=

min

CH3COOH

1 I 1 I
o o o o
= @ o

1jBJjU22U0D
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Ao A7|E 22 X cm, 1.0 X 1.0 cm, 0.8 X 06 cm, < 0.8 X 0.6 cm
2 ORIAIY Qw AEFe WIE deotraua st AE Ad § ¢

Fol AERL Flar] fate] ICP BAS AA AT ICP ¥4 A3, ~
=

d w 73 ppm, 1.0 X 1.0 & = 80 ppm, 0.8 X 0.6

o] u 06 ¢ w 232 ppm o2 =37 AV|7} FolAF=
E HEFo] Zyste AT ngon v A JFdd A4S AEF
o] FA38M F7tshE Aoz eyt

250

T 200 =In

=13

2

c 150

o

=

£ 100

1]

(]

5

S I I I
0

D2x1.2 1.0Xx 1.0 0.8 X 0.6 <0.8X0.6
Size of glass scrap (cm)

a9 15 f8 228 A7) W] e AF WEF
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2. ¥ 4&Zdol 78 2R 2RE UFE

A4 27 &9

NENEEEE TR

g2 7 Bt 23 ¥ a9 109 22 wHoew gkdt ASTM El11 A
2]

il
L
ofo
ol
)
U
N
i3
bl
ShiA
N,
o
32
i)
A
N
1
bl
oty
r

!
sto] R AQEAAT. 2 o YA F2 2492 &2 Sample
A > 17 mm, Sample B > 1.0 mm, Sample C > 0.6 mm, Sample D >
0.3 mm, Sample E < 0.3 mm%= Z7]E& F&Es9Y. 19 162 /{7 #
W residue, Sample A ~ E 8 23 AL Hi A7)E YERA Ao

t}. o] FolA Sample B T EE A& Aol A&
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Size of glass cullet (mm)
=]
@

#12 #;a iéﬂ iéﬂ
ASTM E11 Sieve
a9 160 dF-E 4 LCD Y FEE AR BEFEIS u AFE (a)
residue, (b) #7 ASTM E11, (¢) #12 ASTM EI11, (d) #18 ASTM El1, (e)
#30 ASTM E11, (f) #50 ASTM El1, (g) vt =719 ASTM Ell A=

ALgEtel R dd fele Hab 2]
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o 3o ]
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W slel w}

AL A717FB > 1.0 mm 4 uj
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ol
00

Tw
|

Fol Z7}a)

il

e

o
bn

p—

0

—_—

0
)
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EE e
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160

140

120

Concentration {(ppm)
—
2 2 8 &

[
=]
T

Sample B> 1.0 C>0.6 D> 0.3 E<0.3
Glass Cullet Size (mm)

a9 17 #9239 g A7) W g g JE 9 HC
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I mpRAAA R Fel A8l A7|7F FetdaE dwe JE:Hol A%
sttt Al Srtkete AEFE EAdd #ZE =277 B >
46 ppm?l QJF =TS WdElAG. Y =277 C > 06
¥ HEF%Fo] 38 ppmeZE YERY} & ]
7F' D > 03 mm ¢ Wi HEFo] 51 ppmoE A Frte g ow, 74
ZE A7]1 E < 03 mm 9 W old Arrn &l 2v Ak St
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Sample B>1.0 C> 0.6 D> 0.3 E<0.3

Glass Cyllet Size (mm)

O™ 18 g 239 Ael A7) Wste] mE dF AE HSO,
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Fd A veyd 28 2717 B > 1.0 mm € w20 ppme] <!
9 A717F C > 06 mm & W& A5 HEFo

A717F D > 03 mm ¥ W=

il

Z o] 69
ppmo 2 ZAHAC 7hF A& 279 E < 03 mm & @ o] =7]w

o A=l 2 o] kst 143 ppme2 HA HEZFHo 7H) VhE =

160

120

100

80

60 [

s0 |

20 | I
N

Sample B> 1.0 C>0.6 D>0.3 E<0.3
Glass Cullet Size (mm)

Concentration (ppm)
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Concentration {ppm]}

800

780
760 756.8
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ABSTRACT

Study on optimization of hydrometallurgical process

for indium recovery from waste LCD glass scrap

Kim, Mi So
Department of Next-generation Applied Science
Graduate School of

Sungshin University

In this study, two types of experiments were performed as a way to
effectively recover indium from the waste LCD glass scrap containing
indium tin oxide(ITO). First, the effects of changes in the size of glass
scrap cullet and types of leachant on the indium leaching properties were
investigated. The leaching experiments showed the smaller the sizes of
the glass scrap cullet, the higher amount of leached indium. In the
aspect of leaching efficiency, it follows the order of HClI > HNO3; >
H.SO,4. Secondly, as a basic study for harvesting indium from the
indium-containing waste fluid through a simple hydrometallurgical
process, the effect of pH in the waste fluid were observed. When the
average amount of indium in the initial waste fluid was 756.8 ppm,
every quantity of indium except less than 4 ppm was moved from

solution phase to extractant phase at all pH conditions. These results
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indicated to show high extraction rate for DZ2EHPA without additional
pH adjustment. It is deemed necessary to further analyze and investigate
the amount of impurities other than the recovered indium in order to
utilize the results of this study as a basis for the plants that recover

indium of high purity from waste materials.

Keywords: Indium, Recycling, Leaching, Solvent extraction,

Hydrometallurgy
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